Podocyte protection by darbepoetin: preservation of the cytoskeleton and nephrin expression.
Podocyte injury is a significant contributor to proteinuria and glomerulosclerosis. Recent studies have shown a renoprotective effect of erythropoietin (EPO) during ischemic kidney disease. In this study, we examine mechanisms by which a long acting recombinant EPO analog, darbepoetin, may confer renoprotection in the puromycin aminonucleoside-induced model of nephrotic syndrome. Darbepoetin decreased the proteinuria of rats treated with puromycin. This protective effect was correlated with the immunohistochemical disappearance of the podocyte injury markers desmin and the immune costimulator molecule B7.1 with the reappearance of nephrin expression in the slit diaphragm. Podocyte foot process retraction and effacement along with actin filament rearrangement, determined by electron microscopy, were all reversed by darbepoetin treatment. The protective effects were confirmed in puromycin-induced nephrotic rats that had been hemodiluted to normal hematocrit levels. Furthermore, puromycin treatment of rat podocytes in culture caused actin cytoskeletal reorganization along with deranged nephrin distribution. All these effects in vitro were reversed by darbepoetin. Our study demonstrates that darbepoetin treatment ameliorates podocyte injury and decreases proteinuria by a direct effect on podocytes. This may be accomplished by maintenance of the actin cytoskeleton and nephrin expression.